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Description

[0001] The invention refers to an articulated liftable
bed.
[0002] Articulated beds with lifting mechanisms are
known that allow to lift and maintain the net (or slates) of
the bed (i.e. the so-called bedspring) at a certain height
from the ground, thereby allowing housewives to make
the bed comfortably without bending and to have access
to the space underneath the net.
[0003] EP2160961 shows an example of such a bed
with a bedspring liftable via an electric motor. The bed-
spring is hinged to a rectangular basal big-drawer (also
called container) that delimits a closed volume for use
as a storage space.
[0004] A common problem of these beds is how to
clean under the container and/or under the objects it con-
tains. To this aim, mechanisms that lift the container have
been invented, but they are bulky, expensive and require
muscular effort or additional drive means. And the objects
inside the container must be moved by hand.
[0005] US 907 342 describes a box-couch with a lifta-
ble tray.
[0006] The main object of the invention is to improve
this state of art.
[0007] Another object is to solve or mitigate the above
problem and/or to propose a liftable bed with more fea-
tures.
[0008] It is then proposes a bed as defined in claim 1
comprising:

a hollow base container,
a flat platform tiltable relative to the container,
a support for objects which remains housed in the
base container when the platform is in a position
maximally close to the base container, and
a lifting device for lifting the support with respect to
the base container and holding it in a raised position.

[0009] A first advantage of the bed is that the mechan-
ics or the drives to be used must not be complicated or
expensive, for example staying the same as a pre-exist-
ing motorized bed.
[0010] A second advantage is to exploit the bed-
spring’s inclination to raise the support for objects to a
height that is both comfortable for the user and sufficient
to allow the cleaning of the inside.
[0011] A linear upward lifting of the platform involves
not only some mechanics for reaching the required
height, also having to compensate for the thickness of
the object-holder which during cleaning of the hollow
base container would in fact be an obstacle, but also a
greater height for the whole platform. A tiltable platform,
on the other hand, always maintains a side of its own
either near or inside the hollow base container, so the
articulation connecting it to the base hollow container is
less stressed, while the opposite side gets up a lot.
[0012] Another aspect of the invention relates to a

method as defined in claim 12 for accessorizing a bed
comprising a base
hollow container and a flat platform tiltable relative to the
container, wherein a support for objects is arranged in-
side the base container so that it can be raised with re-
spect to the base container for remaining stably in a
raised position,
wherein the support for objects is connected or connect-
able only to the platform for being liftable together with it.
[0013] Another aspect relates to a method for produc-
ing a bed provided with a hollow base container and a
flat platform tiltable with respect to the container,
wherein a support for objects is mounted inside the base
container so that it can be lifted with respect to the base
container to stay steadily in a raised position, and the
support for objects is connected or can be connected
only to the platform to be liftable together with it.
[0014] Another aspect relates to a method for providing
a bed, which comprises a hollow base container and a
flat platform tiltable with respect of the container, with a
support for objects,
wherein the support is placed in the base container so
that it can be raised with respect to the base container
to remain stably in a raised position, and the support for
objects is connected or can be connected only to the
platform to be lifted together with it.
[0015] This gives the advantage and effect of exploiting
the platform’s lifting to raise at a comfortable level items
stored on/in the support, and the user no longer needs
to bend to reach them. Another advantage is that during
cleaning there is no need to manually move objects in
the container, one being able to take advantage of the
platform’s lifting to temporarily get rid of them.
[0016] In said bed, the object support is connected or
can be connected only to the platform to be lifted together
with it.
[0017] Even more preferably, in said bed the support
for objects is hanged solely to the platform.
[0018] Thus the lifting device may e.g. consist of

- one or more suspending elements for rigidly con-
straining the platform and the support for objects to
each other, or

- one or more suspension elements to hang the sup-
port for objects, e.g. wires or flexible elements in gen-
eral.

[0019] Thus, the components of the lifting device are
minimized and the platform movement is exploited to lift
the support for objects.
[0020] Likewise, in the method for accessorizing a bed
it is preferable to connect the support for objects to the
platform so that the second can be lifted together with
the first.
[0021] Likewise, in the method for producing a bed it
is preferable to arrange the support for objects in such a
way that it can be lifted together with the platform.
[0022] Likewise, in the method for providing a bed, the
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support is mounted under the platform so that it can be
lifted together with the platform.
[0023] As a variant for one or each of the methods:

- the support for objects is mounted under the plat-
form; and/ or

- the support for objects is mounted hinged under the
platform or hinged to the lower surface of the plat-
form; and/or

- the support for objects is mounted cantilevered with
respect to the lower surface of the platform; and/or

- the support for objects is mounted under the platform
so that it can oscillate around an horizontal axis, said
axis being preferably parallel to the axis around
which the platform rotates to tilt or to the rotation axis
of the lifting arms of the platform; and/or

- the support for objects is mounted under the platform
so that it can be engaged to or disengaged from the
platform.

[0024] The following applies to all of the examples
above.
[0025] The hollow base container serves as a storage
room and preferably:

is of parallelepiped shape, with square or rectangular
plan; and/or
comprises vertical side walls, and optionally a bot-
tom; and/or
is open at the top to receive the platform; and/or
the platform closes it at the top when the platform is
lowered.

[0026] Another advantage of the invention is that the
hollow base container no longer has to necessarily have
a bottom that covers all of its plan (condition needed be-
fore so that the contained objects would not touch the
ground or would not disperse). When the platform is low-
ered, said support stays housed inside the base contain-
er and keeps the objects together and separated from
the floor, and it can raise them grouped. Therefore, clean-
ing operations are facilitated and the bottom of the hollow
base container can be absent or reduced to a minimum,
its vertical side walls being enough.
[0027] By platform here it is meant a rigid plane, like
also for example a bedspring, capable of supporting a
mattress or at least a supine person. The platform’s di-
mensions can be variable, e.g. single or double.
[0028] The platform preferably

- is movable or articulated to the hollow base container
so as to be able to only tilt with respect to it, or in
addition it is movable or articulated to the hollow base
container so as to be also translatable with respect
to it while remaining substantially parallel to the hol-
low base container (i.e. to the ground on which the
hollow base container is resting); and/or

- is made of staves or a metallic net; and/or

- it can be lifted with respect to the container by means
of lifting arms which are hinged to both the container
and the platform. In particular, the arms form an ar-
ticulated parallelogram or quadrilateral and/or one
of the two arms is extendable, e.g. through two seg-
ments telescopically mounted one inside the other,
so that the elongation of the arm results in an incli-
nation of the bedspring with respect to a horizontal
plane. The extensible arm is replaceable with a linear
actuator having a piston extractable relative to a cyl-
inder.

[0029] Terms such as top, below, bottom, horizontal,
etc. are referred to the bed or the support as in use.
[0030] The support for objects can be produced in
many variants, e.g. comprising or consisting of a hori-
zontal or oblique rod, and/or a box and/or a shelf and/or
a drawer and/or a bowl and/or a net basket and/or a tray
and/or a case and/or a container (to distinguish the latter
from the base container we will call it liftable container).
[0031] The rod serves for example as a coat rack, while
the liftable container or the shelf constitute a compart-
ment of the bed wherein to store objects like clothes and
accessories.
[0032] The support for objects may be permanently
connected to the platform, becoming an integrated part
of the bed, or non-permanently, if it is configured as a
bed accessory to be attached to or detached from the
platform if necessary. About this subject, reference is
made to the variant described above in which the support
for objects is said to be connected only to the platform
to be lifted together with it.
[0033] Preferably, the support is connected only to the
platform and in such a way to remain hanged below the
platform at a certain distance from it, so that the support
gets concealed inside the inner volume of the container
when the platform is lowered and horizontal, while it rises
to "eye level" when the platform is tilted or raised remain-
ing horizontal. Since the support can be lifted with all the
objects it contains or supports, it is no longer necessary
to remove them from the container during cleaning.
[0034] The connection between the support for objects
and the platform is open to many variants. For example,
the connection may comprise

- suspension cables or rings, to hang the support from
the platform; and/or

- a hinge between the support and the platform, so
that the support (especially if it is a shelf or liftable
container) is hinged to the platform about a horizontal
axis to oscillate vertically or rocking with respect to
the platform (said axis being e.g. substantially par-
allel to, or coinciding with, the lying plane of the plat-
form). The hinge may also be either of the living type
or simulated with a labile or unstable support point
(e.g. as a rocking element), and/or

- rigid arms to connect the support to the platform. The
rigid arms may be formed by various segments ar-
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ticulated to each other or extendable, to vary their
own shape and/or length in order to allow a move-
ment of the support.

[0035] In a variant the platform can be raisable and
tiltable with respect to the base container.
[0036] Preferably, the support is connected to the plat-
form so that it remains suspended only below the portion
of the platform that upon tilting goes higher (so the objects
come to a more comfortable level). In this case, prefer-
ably the area covered horizontally by the support is about
half that of the platform.
[0037] Advantageously, it is preferred that the bed
comprises an electric motor or actuator to move and/or
tilt the platform, so as to reduce to zero the user’s effort,
who does not have to lift the weight of the objects. In
particular, a variant envisages that the bed comprises an
electric motor or actuator for moving and/or tilting the
platform, the electric motor or actuator cooperating with
an articulated quadrilateral that supports the platform.
The articulated quadrilateral preferably comprises two
rigid, unextendable members, of different length, hinged
at one end to the base container and at the other end to
the platform. A different variant envisages that the bed
comprises two electric motors or actuators for moving
and/or tilting the platform, an electric motor or actuator
constituting a side of an articulated parallelogram that
supports the platform, while the other electric motor or
actuator being connected to one side of the articulated
parallelogram to raise such side by rotating it relative to
a fulcrum located at a lower end of such side.
[0038] Another variant, of manual type, for moving
and/or tilting the platform envisages one or more gas
springs hinged between the platform and the hollow base
container. In an advantageous variant, the force gener-
ated by one or each of the gas springs is adjustable, so
as to calibrate them on the weight of the objects, and/or
- for the same purpose - one or each of the gas springs
has connection points to the platform and/or to the hollow
base container that are adjustable in their position.
[0039] For other motorized variants, see below.
[0040] Preferably the lifting device or the connection
between the support for objects and the platform may
comprise an automatic tilting mechanism or system with
the function of maintaining horizontal or substantially hor-
izontal the support during the lifting movement or at least
in the raised position, irrespective of the platform inclina-
tion. So the objects do not overturn or they do not fall
from the support (advantageous especially if the support
is a shelf or a liftable container).
[0041] As preferred embodiments of said mechanism
or system, we cite:

- two pairs of suspension cables, respectively con-
nected (i) at one end to four points of the support
(especially in the case it is a shelf or a liftable con-
tainer), the points being placed, for example. like the
vertices of a regular quadrilateral, and at the other

end (ii) to the platform, wherein the cables of a pair
have equal length or length different than that of the
other pair. The pair of longest cables is connected
to the portion of platform that while sloping comes
higher, so that when the platform is maximally in-
clined the support hangs under the platform via the
tensioned cables, staying horizontal. The pair of
shortest cables may also be replaced with a hinge
between the support and the platform;

- a hinge between the support and the platform, so
that the support (especially if it is a shelf or a liftable
container) is hinged to the platform about a horizontal
axis and can oscillate vertically or tilt with respect to
the platform; and a device for varying the relative
inclination between the support and the platform,
while the platform is tilted, in order to maintain the
support always horizontal;

- a hinge between the support and the platform, so
that the support (especially if it is a shelf or a liftable
container) is hinged to the platform about a horizontal
axis and can swing or oscillate with respect to the
platform; and a device to vary the relative position
of the support with respect to the platform, while the
platform is being tilted, to keep the support all the
time horizontal.

[0042] Specifically, to dynamically vary the tilt or posi-
tion of the object-holder support, the bed may comprise
a system that makes
a shortening or an elongation of a suspending cable,
and/or
a shortening or an elongation of a suspending rigid arm,
and/or
a rotation of the object-holder support about said hinge,
correspond to a variation of the platform’s inclination.
[0043] The above-mentioned preferred embodiments
of said mechanism or system are however usable even
if the inclination of the object-holder support is not com-
pensated for.
[0044] The hinge axis is preferably parallel to the hor-
izontal rotation axis of the platform about which its lifting
movement occurs, or to the axis of its lifting arms.
[0045] The support for objects may be made in many
sizes and shapes, just being enough that it can be housed
inside the base container (e.g. a criterion is that the sup-
port has a vertical bulk equal to or less than the height
(of the side walls) of the container).
[0046] Preferably, the support has a width at least
equal to half the width of the platform (looking at the plat-
form from the front foot-side of the bed); and/or the sup-
port has a depth less than or equal to half length of the
platform (looking at the platform from a side of the bed).
[0047] The bed preferably comprises a second support
mounted inside the base container and movable in a di-
rection orthogonal to the rotation axis of the platform or
the rotation axis of the lifting arms of the platform. The
advantage is to make the most of the base container’s
compartment when only half or less of the container’s
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volume is filled by the object-holder support.
[0048] The second support preferably has an area ap-
proximately complementary to that of the support, so that
the two cover all or most of the area of the base container.
[0049] The second support is e.g. mounted inside the
base container so that it can slide into the area of the
base container left clear by the (first) support when the
latter is raised together with the platform. Thus, the sec-
ond support can end up under the (first) raised support
and the user has comfortably available all the items
stored in the container.
[0050] The rotation axis of the platform’s lifting arms is
preferably a horizontal axis.
[0051] Preferably, the second support is slidably guid-
ed inside the base container through, e.g. linear, guides
or is sliding on wheels, e.g. sliding directly onto the floor
supporting the hollow base container.
[0052] Preferably, the support for objects and/or the
second support for objects comprises

- one or more (e.g. electric) light sources, so as to
facilitate the user while handling the objects: and/or

- an electronic utility device, such as a television, a
radio, a phone, a hairdryer, a computer or a home
appliance.

[0053] The second support shares all the variants of
the first support, mutatis mutandis, and here they are not
repeated.
[0054] One or each aspect of the invention may be
expanded if in place of said object-holder support an elec-
tronic household appliance, such as a television, a radio,
a telephone, a hairdryer, a computer or an appliance, is
substituted.
[0055] The upward lifting of the platform can occur, as
mentioned, either manually or through (preferably elec-
tric) actuators.
[0056] In particular, since the support for objects can
be an accessory that completes a pre-existing liftable
bed, such as, for example, that in EP2108288, an intel-
ligent control is needed for the actuators, to be able to
properly control the actuators both when there is the sup-
port for objects, and when it is not there. For example,
one can exploit a drive system as in EP2160961, which
allows to lift the platform relative to the hollow base con-
tainer when the platform is in a position maximally close
to the hollow base container. A variant of the invention
then solves the problem of how to properly control the
actuators to allow the use of the lifting device both when
the support for objects is installed in the bed, and when
it is not.
[0057] This problem is resolved if the bed comprises:

a) an articulated parallelogram mechanism to lift the
platform to a certain height from the ground relative
to the base container, the mechanism comprising

two substantially parallel segments, each

hinged at one end to one side of the container
and at the other end to the platform so as to form
as a whole an articulated parallelogram; wherein
the first segment consists of a first linear actuator
(comprising, for example, a movable piston rel-
ative to a cylinder), which is hinged to the base
container and has a movable part hinged to the
platform in order to be able to lift the platform by
making it rotate pivoted on the other segment,
and the second segment consists of a fixed-
length rigid element, and
a second linear actuator mounted for rotating
the two segments with respect to their pivoting
fulcrum on the base container;

b) an electronic unit connected to the two linear ac-
tuators to manage the working thereof;
c) a sensor for detecting within the base container
the presence of the support-for-objects.

[0058] The articulated parallelogram of the mechanism
therefore has an extensible side, the one constituted of
the first linear actuator. The mechanism then allows the
platform to be raised to a certain height from the ground
relative to the container in two ways or with two trajecto-
ries:

1. by lifting the platform while keeping it parallel to
the ground, and then in case tilting it after it has been
lifted (i.e. first only or mainly the second actuator is
activated, leaving the first one idle or by moving it
slightly, and then if needed the first actuator is acti-
vated); or
2. by tilting the platform without first lifting it vertically,
that is, only or mainly the first actuator is activated.

[0059] For the above-mentioned "activation" of the first
and second actuators we intend their extension. The term
"mainly" means that in some cases, although an actuator
is the main responsible of the lifting movement, it is also
necessary to briefly activate the other, e.g. to get out of
a position of mechanical stall or to slightly modify the
shape of the articulated quadrilateral or parallelogram in
order to limit the internal stresses thereinto. The stroke
of the briefly activated actuator is much lower than, for
example less than 1/5 or 1/10 of, that of the mainly acti-
vated actuator.
[0060] The second actuator is preferably a linear ac-
tuator such as the first one, but not necessarily. It can be
e.g. a rotary electric motor.
[0061] Note that movement 1) implies for the platform
a composite trajectory, given by the sum of a horizontal
translation and a vertical translation.
[0062] In general, there is an electronic unit (e.g. a pro-
grammable microprocessor) to control and/or program
the activation of the actuators.
[0063] In particular, the electronic unit is programmed
to drive the actuators with a sequence of steps that ac-

7 8 



EP 3 537 933 B1

6

5

10

15

20

25

30

35

40

45

50

55

complishes the aforementioned movements 1) and 2).
[0064] According to the above-mentioned variant of
the invention, the electronic unit is programmed for
detecting a signal from said sensor,
processing said signal to determine the presence of the
support for objects within the base container,
inhibiting the movement 1) if the presence of the object
support inside the base container is determined, i.e. only
allowing the movement 2) (if necessary - for maximum
safety - bypassing external commands from a user).
[0065] In this way the electronic unit prevents that
movement 1) damages the bed. In fact, if movement 1)
took place when the support for objects is present, such
support would heavily collide against the edge or wall of
the container. The additional thrust of the actuators would
then cause damage to the components of the bed.
[0066] The platform returns to its lowered position,
maximally close to the base, with a reverse sequence of
running the actuators.
[0067] The advantages of the above-mentioned con-
trol are well understood when the bed comprises an (op-
tional) user interface that is connected to the electronic
unit and through which a user can send drive commands
to the electronic unit for the actuators. Specifically, the
user interface allows the user to command the start of
movements 1) or 2) (or the inverse movements to bring
back the platform lowered down on the base container).
If the user carelessly pressed, for example. a button to
command the beginning of movement 1) in a bed with
an installed support for objects, without the constraint
imposed by the electronic unit the bed would be damaged
during the movement.
[0068] Preferably, for maximum ease of use, the sen-
sor works without manual intervention or at least so that
the user does not have to worry about it.
[0069] Then, a variant envisages that the sensor is in-
stalled on one or each connecting element that non-per-
manently connects the support to the platform. For ex-
ample, the sensor is a weight sensor or a presence sen-
sor for the support.
[0070] In another variant, the sensor is installed on the
platform at the coupling points between one or each said
connecting element and the platform.
[0071] Thus, when the user connects the support to
the platform, he/she automatically (and without any other
action) signals the presence of the support to the elec-
tronic unit.
[0072] The sensor can be realized in many ways. It
may be e.g.:

a proximity sensor or an infrared or ultrasound sen-
sor (such as in burglar alarms), e.g. mounted inside
the base container; and/ or
a load cell mounted to measure the weight of the
support for objects when present; and/or
a switch or an electric contact or a micro-switch, e.
g. mounted in order to be actuated by direct contact,
or indirectly, by the support-for-objects or by the

weight thereof when the support is installed inside
the base container, and/or
a switch or an electrical contact or a micro-switch
installed on one or each of said connecting mem-
bers; and/or
a switch or an electric contact or a micro-switch in-
stalled on the platform at the coupling points between
one or each of said connecting members and the
platform.

[0073] In a manually-operated variant, the sensor is e.
g. an electric switch or micro-switch operable by a user
when the support for objects is installed in the bed.
[0074] In a preferred variant, usable with a bed fitted
with or without lifting actuators for the platform, even the
connection between the support for objects and the plat-
form does not require manual operations. For this pur-
pose the bed comprises
an electronic unit, and
a member movable between two positions that is

- mounted on the platform or on said connecting mem-
bers or on the support for objects, and

- operated by an electric actuator,
wherein the movable member

- in the first position is able to stably couple the support
to the platform, and

- in the second position is able to permanently disen-
gage the support from the platform, and
the electronic unit is programmed for
driving the electric actuator to move the movable
member between the two positions.

[0075] Preferably, for maximum integration, the elec-
tronic unit controlling the movable member is the same
which controls the platform’s actuators.
[0076] The electronic unit is preferably programmed
for
driving the movable member so that it moves to the first
position, and then
activating only or mainly the first actuator to tilt the plat-
form without lifting it vertically.
[0077] Preferably, the user interface comprises an el-
ement (e.g. a button) for sending a signal to the electronic
unit in order to command it to execute the displacement
of the movable member from one position to the other.
[0078] The movable member comprises, for example,
a rotatable hook, a pin movable back and forth, an open-
able and lockable clamp, a hook or a piece movable be-
tween two positions.
[0079] The said movable member is replaceable with
a generic electrically controlled engaging element, not
necessarily movable, such as an electromagnet.
[0080] The user interface may comprise, for example,
a keyboard and/or a touch-screen and/or electrical
switches.
[0081] The advantages of the invention will be better
understood by the following description of exemplary em-
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bodiments of bed, illustrated in the attached drawing
wherein:

fig. 1 shows a three-dimensional view from above of
a bed with lowered platform;
fig. 2 shows a sectional view according to plane II-II
of fig. 1;
fig. 3 shows a sectional view of the bed in a config-
uration intermediate to those of fig. 2 and 4;
fig. 4 shows a sectional view according to plane IV-
IV of fig. 5;
fig. 5 shows a three-dimensional view from above of
the bed with raised platform;
fig. 6 shows a sectional view of a first variant of bed;
fig. 7 shows a sectional view of a second variant of
bed;
fig. 8 shows a sectional view of a third bed version:
fig. 9 shows a sectional view of a fourth variant of
the bed;
fig. 10 shows a schematic side view of a bed version
in a first configuration;
fig. 11 shows a schematic side view of the variant of
fig. 10 in a second configuration
fig. 12 shows a schematic side view of a bed version
in a first configuration;
fig. 13 shows a schematic side view of the variant of
fig. 12 in a second configuration.

[0082] In the figures, same numbers indicate equal
parts, and the arrows in Figs. 12-13 indicate lines of elec-
trical signal connection, wired or wireless.
[0083] A bed MC comprises a fixed box-like frame 10
and a bed-plane 20 which can tilt with respect to the frame
10 (Figures 3 and 4).
[0084] The frame 10, the so-called container, is usually
square or rectangular, and is formed by a front vertical
wall 10b, two vertical side walls 10a, 10c, and a vertical
rear wall 10d which delimit an inner empty compartment
V useful to contain objects. Not necessarily the frame 10
has a bottom wall.
[0085] The bed-plane 20 is a platform or a support sur-
face for example for a mattress or a supine person. In
the illustrated example, the bed-plane 20 is a slatted net.
[0086] The bed MC further comprises a (manual or mo-
torized) mechanism for the guided lifting of the bed-plane
20 relative to the frame 10.
[0087] Preferably, the mechanism is positioned at least
inside the compartment V, and is preferably mounted in
two equal and specular specimens, having function of
articulation and guided inclination, mounted on the inner
and opposite side walls 10a, 10c of the frame 10 and
acting on opposite sides of the bed-plane 20. In the fol-
lowing, a single mechanism will be described for simplic-
ity.
[0088] The mechanism (or each guided lifting group)
comprises a plate 30 fixed internally on a vertical wall of
the frame 10. To the plate 30 are hinged the ends of two
rigid lifting arms 40, 50 (e.g. two rods), in turn hinged, at

the other end, to the plane 20, preferably by means of
an angular bracket 70 which allows an easier mating be-
tween them. The arms 40, 50 have different lengths and
form altogether, along with the frame 10 and the plane
20, an articulated quadrilateral capable of guiding the
bed-plane 20 to tilt it relative to the frame 10. Figures 2-4
show the sequence of tilting.
[0089] The arms 40, 50 have hinging axes which are
all horizontal and parallel to each other.
[0090] The rotation of the bed-plane 20 is assisted by
an electric linear actuator 60 having a linearly movable
piston 62. The actuator is mounted near the arms 40, 50
and so as to push from below the bed-plane 20 when the
piston 62 extends.
[0091] To counteract the weight of the bed-plane 20,
it is however possible to do without one electric actuator,
e.g. by using a gas spring instead of it. If the weights at
play are not excessive, the arms 40, 50 can suffice.
[0092] It should be noted that the invention is also ap-
plicable to beds whose bedspring is not only tiltable,
therefore also to beds with a bedspring which tilts and is
lifted remaining horizontal like e.g. those in EP2160961
or EP2108288 or EP2387914.
[0093] Below the portion of the bed plane 20 that goes
higher, there is mounted an object-holder 80, preferably
wide about like the bed-plane 20 (figure 5) and deep
about half.
[0094] The object-holder 80 has the shape of a shelf
having a bottom 82 from which two opposite side walls
84 and a rear wall 86 elevate.
[0095] By construction, the object-holder 80 moves
along with the bed-plane 20, so when the bed-plane 20
is lowered (Figure 2), the holder 80 remains inside the
frame 10, while when the bed-plane 20 is raised (Figure
4) the object holder 80 arrives at a raised position where
the user can comfortably reach the objects.
[0096] The (bottom 82 of the) holder 80 is preferably
maintained horizontal during the lifting movement or at
least in the raised position, so as not to disorganize the
objects. Among the favourite ways, the object-holder 80
may have the end closest to the center of the bed-plane
20 hinged to the bed-plane 20 about a horizontal axis X
(parallel to the plane of the bed-plane 20) so that it can
swing around such axis X. By springs or a controlled ac-
tuator (e.g. a rotary motor) the inclination of the object-
holder 80 can then be adjusted.
[0097] In a simpler way, a cable 94 (shown in dashed
lines) can be connected between the bed-plane 20 and
a part of the object-holder 80 opposed to the axis X. The
cable 94 is tensioned when the bed-plane 20 is maximally
tilted (Figure 4) and has the right length to keep the object-
holder 80 suspended and horizontal. The hinge at the X-
axis can be eliminated by mounting a second cable 92
in place (shown in dashed lines) shorter that the cable
94. The cable 92 is tensioned when the bed-plane 20 is
maximally inclined (Fig. 4) and has the right length to
keep the object-holder 80 suspended and horizontal to-
gether with the cable 94. It should be noted that even if
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only the cables 92, 94 are used, the support 80 does not
reach in practice an inclination capable of overthrowing
its content.
[0098] Fig. 6 shows a connection variant between the
bed-plane 20 and the object-holder 80, with the advan-
tage that the object-holder 80 is kept horizontally during
the lifting movement and at the raised position. Two
points P1, P2 of the object-holder 80 are connected to a
same point P3 of the bed-plane 20 through two inextensi-
ble elements 72, 74 (e.g. two rigid arms or two taut wires).
Points P1, P2 are located, respectively, at the rear and
front part of the object holder 80, and at the point P3 the
two inextensible elements 72, 74 are hinged to the bed-
plane 20 or mounted oscillating with respect thereto. The
more the points P1, P2 are distant from each other, the
less the weight or position of the objects will affect the
inclination of the object-holder 80.
[0099] Therefore, the object-holder 80 can swing back
and forth under the bed-plane 20. The two inextensible
elements 72, 74 have the right length (e.g. they are of
equal length) to maintain the object-holder 80 horizontal,
and it remains so whatever the tilt of the bed-plane 20 is.
[0100] The two elements 72, 74 may optionally also
have variable length or length adjustable by the user, so
as to compensate for a weight distribution on the object
holder 80 aiming at tilting it.
[0101] The two elements 72, 74 may optionally consist
of a single wire that is inserted into a ring placed at point
P3 and which is free to temporarily slide inside the ring.
So, one can adjust the inclination of the object-holder 80.
If the weights in the object holder 80 are balanced, the
single cable can be always left free to slide inside the
ring, thereby obtaining an automatic tilt correction of the
object-holder 80 during the movement of the bed-plane
20.
[0102] To give greater stability to the object-holder 80,
it is preferred to mount two pairs of said elements 72, 74
at two pairs of points P1, P2 placed at the sides of the
object-holder 80. Each pair of elements 72, 74 is con-
nected to a respective point P3.
[0103] Another variant envisages only two rigid sus-
pension arms spaced apart from each other by about the
width of the object-holder 80. Each of the two arms at
one end is rotatably connected to a horizontal axis pass-
ing through P3 and at the other end to a point of the
object-holder 80.
[0104] Regardless of the connection between the bed-
plane 20 and the object-holder 80, the storage capacity
of the bed MC can be improved with the variant of fig. 7.
[0105] Inside the frame 10 is mounted or placed a sec-
ond object-holder 88, preferably having about the same
size of the object-holder 80, which is horizontally slidable
(see arrow F) inside the frame 10, e.g. via linear guides
and/or wheels, toward the first object holder 80.
[0106] Thus, when the object holder 80 is inside the
frame 10 (lowered bed-plane 20), the two object-holders
80, 88 are coplanar and adjacent, while when the object-
holder 80 is raised (inclined bed-plane 20) the object-

holder 88 can be moved under the object holder 80 to
more conveniently access the objects contained in it.
[0107] Fig. 8 shows another variant MC2, which illus-
trates a different type of object-holder 100 and a different
system to hang it under the bed-plane 20.
[0108] The object-holder 100 consists of an open-top
box or drawer, formed by a quadrilateral-plan bottom 102
and four vertical walls that define a storage space for
objects 106.
[0109] The wall 104b of the object-holder 100 closest
to the center of the bed-plane 20 is hinged to the bottom
of the bed-plane 20 around a horizontal axis X. The op-
posite wall 104f of the object-holder 100, that is, that lo-
cated further away from the center of the bed-plane 20
or, in other words, the wall closest to the horizontal edge
20L of the bed-plane 20 which upon rotating arrives high-
er) is connected to the bottom of the bed-plane 20 by two
wires 110. Preferably, the wires 110 are respectively
fixed to two corners of the wall 104f and converge toward
a point at the center of the bed-plane 20, or of the edge
20L, forming the sides of an angle. Instead of the two
cables 110, a single cable can be used.
[0110] Fig. 9 shows another variant MC3. Compared
to the previous one, the wires 112 suspending the object-
holder 100 are fixed respectively to two corners of the
wall 104f and each converges respectively toward a cor-
ner of the side 20L.
[0111] The suspension cables 110 and 112 may also
be replaced by rigid arms.
[0112] Preferably, the bed comprises a system or
means for varying the inclination of the horizontal object-
holder as a function of the tilt of the bed-plane, so as to
keep it horizontal.
[0113] A preferred embodiment of such a system com-
prises a mechanism for varying the inclination or the
length of at least one of the rigid arms supporting the
object-holder under the bed-plane.
[0114] In another preferred embodiment for such a sys-
tem, the bed comprises a device for exerting a force to
a suspension cable, so that the cable pulls the object-
holder or a side of the object-holder toward the bed-plane.
Such force may entail

- a shortening or a variation of the length of the seg-
ment of suspension cable running from the bed-
plane to the object-holder, or

- a path variation for the suspension cable.

[0115] In both cases, the point fixing the cable to the
object-holder and the support point of the cable com-
prised in the bed-plane, get closer.
[0116] Figures 10 and 11 show an example of the sys-
tem.
[0117] Here, one end of the suspension cable 94 is
fixed to the object-holder 80, from which the suspension
cable 94 runs down the bottom of the bed-plane 20 where
it is diverted along the bed-plane 10 up to a pulley 200,
fixed on the frame 10. From the pulley 200 the suspension
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cable 94 continues to another pulley 220, integral to the
bed-plane 20, from which it is diverted toward a fixed
point 222.
[0118] The pulley 220 modifies the path of the suspen-
sion wire 94 as a function of its inclination. Particularly,
when the bed-plane 20 is lowered, the pulley 220 presses
on the cable 94 and increases the dimension of a bend
thereof, with the result of increasing the tension on the
cable 94 and, therefore, the segment of cable 94, which
supports the object holder 80, shortens, thereby pulling
the object holder 80 toward the bed-plane 10. During
lifting of the bed-plane 20, the opposite occurs.
[0119] Note that - in general - any type of object-holder
illustrated here, each system illustrated here for hanging
the object-holder under the bed-plane 20 or any acces-
sory of the bed, may be exploited independently one from
the other, combining them. Therefore, for example, in the
variant of fig. 7 one may replace the object-holder 80 with
the object-holder 100, or in the variant of fig. 8 or 9 the
second object-holder 80 may be installed.
[0120] To lift the support 80 independently of the plat-
form 20 (i.e. without the means of suspension) one can
e.g. use a swinging lifter arm (not forming part of the
invention), indicated by a dashed line and by 300.
[0121] Fig. 12-13 show schematically another variant
MC4.
[0122] A bed MC4 still comprises a fixed box-like frame
10, set still on ground, and a bed-plane 20 that can be
inclined with respect to the frame 10.
[0123] The bed MC4 also comprises a motorized
mechanism for the guided tilting of the bed-plane 20 with
respect to the frame 10, wherein the mechanism com-
prises two actuators. The mechanism is mounted pref-
erably in two equal and specular specimens, having func-
tion of guided articulation and inclination, mounted on
the inner and opposite walls of the frame 10 and acting
on opposite sides of the bed-plane 20. In the following
we will describe a single mechanism for simplicity.
[0124] The mechanism (or each group of guided lifting)
comprises two parallel lifting arms, wherein one is a rigid
bar 500 and the other an extensible electric linear actu-
ator 502.
[0125] The arms are hinged at one end to the bed-
plane or platform 20 and at the other end to the container
10, thereby forming in idle position an articulated paral-
lelogram, and have hinging axes that are all horizontal
and parallel to each other.
[0126] There is then a second extensible electric linear
actuator 504 which is hinged on one of the two arms to
vary the inclination thereof.
[0127] The actuator 502 or 504 e.g. is made like the
actuator 60.
[0128] Below the portion of the bed-plane 20 which lifts
higher, there is mounted here also an object-holder 80
(shown only in Figure 13), applicable with all the variants
described above.
[0129] The actuators 502, 504 are connected to and
controlled by an electronic control unit CC, which is in

turn connected to a sensor S and a keypad T with buttons
P.
[0130] The sensor S can detect the presence of the
object-holder 80 when the latter is mounted on the plat-
form and/or installed inside the container 10.
[0131] The keypad T and the buttons P are a user in-
terface with which a user can send commands to the
control unit CC.
[0132] In the bed MC4, the articulated parallelogram
can lift the platform 20 either by only tilting it (fig. 13), or
by first lifting it while keeping it horizontal (dashed position
in fig. 12, and e.g. as in EP2160961A1, fig. 3) and then
in case by tilting it. The first movement is obtained e.g.
by only or mainly lengthening the actuator 502. The sec-
ond movement is obtained e.g. by only or mainly length-
ening first the actuator 504, which lifts the two arms si-
multaneously, and then in case only the actuator 502.
[0133] The control unit CC is programmed to regulate
the user access to these two configurations. In fact, if the
object-holder is present, the articulated parallelogram
must move only passing from the configuration of fig. 12
to that of fig. 13 and vice versa, avoiding a or the transition
to the third position shown here dashed or in
EP2160961A1, fig. 3. Otherwise, the object-holder 80
would collide with the container 10 and the parts would
get damaged.
[0134] The control unit CC works as follows. When a
user, through the keypad T, enters a command to lift the
platform 20, the control unit CC receives the command,
monitors the incoming signal from the sensor S, and de-
termines whether or not the object-holder 80 is present.
[0135] If so, it drives the actuators 502, 504 to only tilt
the platform 80 (Fig. 13), or it allows a single dynamics
to the actuators 502, 504, if necessary ignoring conflicting
commands from the keypad T.
[0136] If not, it can drive the actuators 502, 504 to only
tilt the platform 80 or to bring it lifted while keeping it
horizontal, and e.g. only then to tilt it if e.g. the unit CC
receives another dedicated command. The choice be-
tween the two movements may depend on another user’s
command or by a pre-selected selection stored inside
the control unit CC.
[0137] In any case, the system in the bed MC4 ensures
that the user does not activate by mistake the sequence
of movement that would cause damage.
[0138] Optionally, the bed MC4 comprises an electrical
hooking element KK, controlled by the control unit CC.
The hooking element KK is controllable to couple or not
the object holder to the platform 20. For this purpose it
may be, for example, a motorized movable element.
[0139] The control unit CC is programmed e.g. for

- bringing the element KK into a hooking condition
when, from the keypad T, it detects a command to
lift the platform 20 and, by means of the sensor S, it
detects the presence of the object holder. Thus, the
connection is assured between the platform and the
object-holder before lifting it; and/or
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- bringing the element KK into a release-state when,
from the keypad T, it detects a command of detach-
ing the object-holder from the platform 20.

[0140] It is understood that the actuator 60 can be con-
trolled by means of an electronic control unit, as e.g. the
control unit CC. The hooking element KK is applicable
to all the variants of Figs. 1-11, independently of the type,
number or presence of electric actuators to lift the plat-
form 20.

Claims

1. Bed (MC) comprising:

a hollow base container (10),
a flat platform (20) tiltable relative to the contain-
er,
a support for objects (80) which remains housed
in the base container when the platform is in a
position maximally close to the base container,
and
a lifting device (72, 74) for lifting the support with
respect to the base container and holding it in a
raised position,
characterized in that
the support for objects is connected or hanged
solely to the platform to be lifted together with it.

2. Bed according to claim 1, wherein the platform is
movable or articulated to the base container so that
the platform can only tilt with respect to the latter, or
the platform is movable or articulated to the base
container so as to be also translatable remaining
substantially parallel with respect to the base con-
tainer.

3. Bed according to claim 1 or 2, wherein the support
for objects comprises or consists of a horizontal or
oblique rod.

4. Bed according to any one of the preceding claims,
wherein the support for objects comprises or con-
sists of: a shelf (80) and/or a drawer and/or a tray.

5. Bed according to any one of the preceding claims,
wherein the support for objects is connectable to the
platform in a non-permanent manner, as an acces-
sory to be attached or detached to/from the platform.

6. Bed according to any one of the preceding claims,
comprising suspending wires or rings (72, 74) for
suspending the support from the platform

7. Bed according to any one of the preceding claims,
comprising a hinge (X, P3) between the support and
the platform, so that the support is hinged to the plat-

form about a horizontal axis to swing vertically or to
rock with respect to the platform.

8. Bed according to any one of the preceding claims,
wherein the support is connected to the platform so
as to remain suspended only under the portion of
the platform that upon tilting goes higher.

9. Bed according to any one of the preceding claims,
comprising an automatic tilting mechanism or sys-
tem that, regardless of the inclination of the platform,
holds the support horizontal or substantially horizon-
tal during the lifting movement of the platform or at
least in the raised position of the platform.

10. Bed according to any one of the preceding claims,
wherein the platform can be lifted with respect to the
container by means of lifting arms which are hinged
to both the container and the platform,
the arms forming an articulated parallelogram or
quadrilateral and one of the two arms being extend-
able, e.g. through two segments telescopically
mounted one inside the other, so that the elongation
of the arm results in an inclination of the platform
with respect to a horizontal plane.

11. Bed according to any one of the preceding claims,
comprising an electric motor or actuator to move
and/or tilt the platform.

12. Method for accessorizing a bed (MC) comprising a
base hollow container (10) and a flat platform (20)
tiltable relative to the container, wherein a support
for objects (80) is arranged inside the base container
so that it can be raised with respect to the base con-
tainer for remaining stably in a raised position,
characterized in that
the support for objects is connected or connectable
only to the platform for being liftable together with it.

13. Method according to claim 12, wherein the support
for objects is mounted hinged under the platform or
hinged to the lower surface of the platform.

14. Method according to claim 12 or 13, wherein the sup-
port for objects is mounted under the platform so that
it can oscillate around an horizontal axis, said axis
being preferably parallel to the axis around which
the platform rotates to tilt or to the rotation axis of
lifting arms of the platform which are hinged to both
the container and the platform

15. Method according to claim 12 or 13 or 14, wherein
the support for objects is mounted under the platform
so that it can be engaged to or disengaged from the
platform.
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Patentansprüche

1. Bett (MC), umfassend:

einen Basishohlbehälter (10),
eine flache Platte (20), die relativ zu dem Behäl-
ter kippbar ist,
einen Objekthalter (80), der in dem Basisbehäl-
ter aufgenommen ist, wenn sich die Platte an
der möglichst nahen Position an dem Basishohl-
behälter befindet, und
eine Hubvorrichtung (72, 74) zum Anheben des
Halters relativ zu dem Basisbehälter und Halten
desselben in einer angehobenen Position,
dadurch gekennzeichnet, dass
der Objekthalter ist nur mit der Platte verbunden
oder aufgehängt, um zusammen mit dieser an-
gehoben werden zu können.

2. Bett nach Anspruch 1, wobei die Platte mit dem Ba-
sishohlbehälter beweglich oder gelenkig verbunden
ist, so dass sie zum diesen nur gekippt werden kann,
oder
die Platte an dem Basishohlbehälter beweglich oder
gelenkig angebracht ist, so dass sie ebenfalls ver-
schiebbar ist, während sie im Wesentlichen parallel
zu dem Basishohlbehälter bleibt.

3. Bett nach Anspruch 1 oder 2, wobei der Objekthalter
einen horizontalen oder schrägen Stab umfasst oder
daraus besteht.

4. Bett nach einem der vorhergehenden Ansprüche,
wobei der Objekthalter umfasst oder besteht aus:
einem Einlegeboden (80) und/oder einer Schublade
und/oder einem Tablett.

5. Bett nach einem der vorhergehenden Ansprüche,
wobei der Objekthalter an der Platte in einer nicht-
permanenten Weise als Zubehör anbringbar ist, das
an der Platte anzubringen oder von ihr zu lösen ist.

6. Bett nach einem der vorhergehenden Ansprüche,
umfassend Kabel oder Aufhängeringe (72, 74) zum
Aufhängen des Halters an der Platte.

7. Bett nach einem der vorhergehenden Ansprüche,
umfassend ein Scharnier (X, P3) zwischen dem Hal-
ter und der Platte, so dass der Halter an der Platte
um eine horizontale Achse angelenkt ist, um vertikal
zu schwanken oder in Bezug auf die Platte zu
schwingen.

8. Bett nach einem der vorhergehenden Ansprüche,
wobei der Halter mit der Platte verbunden ist, so dass
dieser nur unter dem Abschnitt der Platte aufgehängt
zu bleiben, der sich kippend höher neigt.

9. Bett nach einem der vorhergehenden Ansprüche,
umfassend einen automatischen Kippmechanismus
oder Kippsystem, das unabhängig von der Neigung
der Platte während der Hubbewegung der Platte
oder zumindest in der angehobenen Position der
Platte den Halter horizontal oder im Wesentlichen
horizontal hält.

10. Bett nach einem der vorhergehenden Ansprüche,
wobei die Platte relativ zu dem Behälter mittels He-
bearmen anhebbar ist, die an dem Behälter und der
Platte angelenkt sind,
wobei die Arme ein Gelenkparallelogramm oder
Viereck bilden und/oder einer der beiden Arme ver-
längerbar ist, beispielsweise mittels zweier teleskop-
artig ineinander gelagerter Segmente, so dass die
Verlängerung des Arms eine Neigung der Platte ge-
genüber einer horizontalen Ebene zur Folge hat.

11. Bett nach einem der vorhergehenden Ansprüche,
umfassend einen elektrischen Motor oder Aktuator
zum Bewegen und/oder Kippen der Platte.

12. Verfahren zum Versehen eines Bettes (MC), umfas-
send einen Basishohlbehälter (10) und eine flache
Platte (20), die relativ zu dem Behälter kippbar ist,
wobei ein Objekthalter (80) innerhalb des Basisbe-
hälters vorgesehen ist, so dass er relativ zu dem
Basisbehälter anhebbar ist, um stabil in einer ange-
hobenen Position zu bleiben,
dadurch gekennzeichnet, dass
der Objekthalter ist nur mit der Platte verbunden oder
aufgehängt, um zusammen mit dieser angehoben
werden zu können.

13. Verfahren nach Anspruch 12, wobei der Objekthalter
gelenkig unter der Platte oder gelenkig an der Un-
terfläche der Platte montiert ist.

14. Verfahren nach Anspruch 12 oder 13, wobei der Ob-
jekthalter unter der Platte so montiert ist, dass er um
eine horizontale Achse oszillieren kann, wobei die
Achse vorzugsweise parallel zu der Achse ist, um
die sich die Platte zum Kippen dreht, oder zu der
Drehachse der Hebearme der Platte, die sowohl an
der Platte als auch an dem Behälter angelenkt sind.

15. Verfahren nach Anspruch 12 oder 13 oder 14, wobei
der Objekthalter unter der Platte montiert ist, so dass
er an der Platte eingehängt oder von ihr gelöst wer-
den kann.

Revendications

1. Lit (MC) comprenant :

un conteneur creux (10) de base,
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une plate-forme plate (20) inclinable par rapport
au conteneur,
un support pour objets (80) qui reste logé dans
le conteneur de base lorsque la plate-forme est
dans une position aussi proche que possible du
conteneur creux de base, et
un dispositif de levage (72, 74) pour soulever le
support par rapport au conteneur de base et le
maintenir dans une position relevée.
caractérisé en ce que
le support pour objets est relié ou suspendu uni-
quement à la plate-forme pour pouvoir être sou-
levé avec celle-ci.

2. Lit selon la revendication 1, où la plate-forme est
mobile ou articulée au conteneur creux de base de
manière à pouvoir être inclinée que par rapport à
celui-ci, ou
la plate-forme est mobile ou articulée au conteneur
creux de base de manière à être également dépla-
çable en translation tout en restant sensiblement pa-
rallèle par rapport au conteneur creux de base.

3. Lit selon la revendication 1 ou 2, où le support pour
objets comprend ou consiste en une barre horizon-
tale ou oblique.

4. Lit selon l’une quelconque des revendications pré-
cédentes, où le support pour objets comprend ou
consiste en : une étagère (80) et/ou un tiroir et/ou
un plateau.

5. Lit selon l’une quelconque des revendications pré-
cédentes, où le support pour objets peut être relié à
la plate-forme de manière non permanente, en tant
qu’accessoire à fixer à la plate-forme ou à détacher
de celle-ci.

6. Lit selon l’une quelconque des revendications pré-
cédentes, comprenant des câbles ou anneaux de
suspension (72, 74) pour suspendre le support à la
plate-forme ;

7. Lit selon l’une quelconque des revendications pré-
cédentes, comprenant une charnière (X, P3) entre
le support et la plate-forme, de manière à ce que le
support est encharné à la plate-forme autour d’un
axe horizontal pour basculer verticalement ou se ba-
lancer par rapport à la plate-forme.

8. Lit selon l’une quelconque des revendications pré-
cédentes, où le support est relié à la plate-forme de
manière à ne rester suspendu que sous la partie de
la plate-forme qui, en s’inclinant, arrive plus haut.

9. Lit selon l’une quelconque des revendications pré-
cédentes, comprenant un mécanisme ou système
de basculement automatique qui, indépendamment

de l’inclinaison de la plate-forme, maintient le sup-
port horizontal ou sensiblement horizontal pendant
le mouvement de levage de la plate-forme ou au
moins dans la position relevée de la plate-forme.

10. Lit selon l’une quelconque des revendications pré-
cédentes, où la plate-forme peut être soulevée par
rapport au conteneur au moyen de bras de levage
qui sont encharnés au conteneur et à la plate-forme,
les bras formant un parallélogramme ou un quadri-
latère articulé et/ou l’un des deux bras pouvant être
allongé, par ex. au moyen de deux segments montés
télescopiquement l’un dans l’autre, de manière à ce
que l’allongement du bras entraîne une inclinaison
de la plate-forme par rapport à un plan horizontal.

11. Lit selon l’une quelconque des revendications pré-
cédentes, comprenant un moteur ou actionneur
électrique pour déplacer et/ou incliner la plate-forme.

12. Procédé pour accessoiriser un lit (MC) comprenant
un conteneur creux de base (10) et une plate-forme
plate (20) inclinable par rapport au conteneur, où un
support pour objets (80) est disposé à l’intérieur du
conteneur de base de manière à ce qu’il peut être
soulevé par rapport au conteneur de base pour res-
ter stable dans une position relevée,
caractérisé en ce que
le support pour objets est relié ou suspendu unique-
ment à la plate-forme pour pouvoir être soulevé avec
celle-ci.

13. Procédé selon la revendication 12, où le support
pour objets est monté encharné sous la plate-forme
ou encharné à la surface inférieure de la plate-forme

14. Procédé selon la revendication 12 ou 13, où le sup-
port pour objets est monté sous la plate-forme de
manière à pouvoir basculer autour d’un axe horizon-
tal, ledit axe étant de préférence parallèle à l’axe
autour duquel la plate-forme tourne pour s’incliner
ou à l’axe de rotation des bras de levage de plate-
forme ; qui sont encharnés à la fois à la plate-forme
et au conteneur.

15. Procédé selon la revendication 12, 13 ou 14, où le
support pour objets est monté sous la plate-forme
de manière à pouvoir être accroché à la plate-forme
ou décroché de celle-ci.
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